a b s t r a c t
Introduction: Sudden cardiac death (SCD) is the most lethal manifestation of heart disease.
In an Indian study the SCDs contribute about 10% of the total mortality and SCD post ST elevation myocardial infarction (MI) constitutes for about half of total deaths.
Objective: Given the limitations of existing therapy there is a need for an effective, easy to use, broadly applicable and affordable intervention to prevent SCD post MI. Leading cardiologists from all over India came together to discuss the potential role of n-3 acid ethyl esters (90%) of eicosapentaenoic acid (EPA) 460 mg & docosahexaenoic acid (DHA) 380 mg in the management of post MI patients and those with hypertriglyceridemia.
Overview
Sudden cardiac death (SCD) is the most lethal manifestation of heart disease. 1 South Asians are known to have a high prevalence of coronary risk factors and develop ischemic heart disease (IHD) at an earlier age than in developed countries. It is projected that by the end of this decade, 60% of the world's heart disease cases will occur in India. 2 However, the proportion of cardiovascular deaths that are SCD events and the risk factor profile of the individuals at risk for SCD in India remain largely unknown. 3 In an Indian study the SCDs contribute about 10% of the total mortality and SCD post ST elevation myocardial infarction (MI) constitutes for about half of total deaths. SCD involves younger population and most of these deaths occur within the first year, particularly in the first month.
2,3
Of the various pharmacological treatment modalities available, only b-blockers and amiodarone have been shown to be of some benefit in reducing SCD following MI. Implantable cardioverter-defibrillator (ICD) has emerged as the most successful therapeutic option, but it has its own limitations of cost and availability, precluding its wide application. 
2.
Need for new therapeutic options The concentration of omega-3 PUFA in most fish oils is far below the recommended levels and also has inadequate concentration of EPA and DHA which have shown to be of actual benefit in patients with MI. 13 i n d i a n h e a r t j o u r n a l 6 4 ( 2 0 1 2 ) 5 0 3 e5 0 7
2.4.
Differences in n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) and other commercial fish oils
3.
Approved indications of n-3 acid ethyl esters (90%) of EPA (460 mg 
Efficacy of n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) in reducing triglycerides
Various researchers (Harris et al, 24 Sadovsky et al, 25 Maki et al, 26 Davidson et al, 27 Durrington et al 28 etc) have studied the effects of n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) with or without statins in patients with hypertriglyceridemia. All have shown that n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) was well tolerated and had a beneficial effect in terms of significant reduction in triglyceride levels (Fig. 3) . According to the ESC/EAS guidelines for the management of dyslipidemias, omega-3 ethyl esters should be considered in high risk cases and may also be considered for triglyceride lowering in combination with other therapies (Class IIa/level B). 29 The recommended doses of EPA/DHA in patients with hypertriglyceridemia based on triglyceride levels ranges from 0.5 to 1 g for patients with borderline TG (150e199 mg/dL), 1e2 g for patients with high TG (200e499 mg/dL) and >2 g in very high TG (500 mg/dL). The American Heart Association recommends 2e4 g of EPA plus DHA per day, provided as capsules under a physician's care, for patients who need to lower their triglyceride level. 30 
The Indian consensus
Leading cardiologists from all over India came together to discuss the potential role of n-3 acid ethyl esters (90%) of EPA -Crude fish oils produce peroxides and free radicals as primary oxidation products. This causes vascular impairment and proinflammatory effects which can lead to atherogenesis. -Secondary oxidation produces aldehydes, furans, ketones etc.
Accumulation of aldehydes causes 'fish oil burping' which can lead to bad compliance.
n-3 acid ethyl esters (90%) has the lowest intake of peroxides and aldehydes.
-One of the factors used for assessing purity of fish oil preparation is peroxide value (PV). According to European Pharmacopeia PV should be 10, whereas according to Global Organization for EPA and DHA omega-3s (GOED) it should be 5. Most fish oils have a very high PV.
n-3 acid ethyl esters (90%) has a PV < 3.
-Fish is the largest source of persistent organic pollutants (POPs) and polychlorinated biphenyls (PCB) which increases the risk of insulin resistance, metabolic syndrome and hypertension. These impurities are measured as toxic equivalents (TE).
n-3 acid ethyl esters (90%) being purified by the stripping process reduces these TE from 35 to 0.8 pg/g.
i n d i a n h e a r t j o u r n a l 6 4 ( 2 0 1 2 ) 5 0 3 e5 0 7
(460 mg) & DHA (380 mg) in the management of post MI patients and those with hypertriglyceridemia. Their views and comments are summarized below.
Views on n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg)
-The advisory group agreed that n-3 acid ethyl esters (90%) is not a regular omega-3 fatty acid, but is a highly purified concentrated ethyl esters of EPA (460 mg) & DHA (380 mg) and a licensed prescription FDA drug recommended by ESC, AHA and NICE. It is free from most harmful impurities and side effects comparable to placebo in clinical trials. Commercial fish oil preparations have inadequate concentrations of EPA and DHA than the recommended doses, require multiple administrations, have large amount of oxidation products and contains toxin and contaminants (dioxins, polychlorinated biphenyls [PCBs], proteins with bound methyl mercury). The patients who are already taking some form of regular omega-3 fatty acid can be shifted to prescription n-3 acid ethyl esters (90%) for better benefits as per label indications. However, they also felt that there is a need for more data generation on role of n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) in hypertriglyceridemia and post MI in Indian patients.
6.2.
Consensus on use of n-3 acid ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) in preventing SCD following MI and in hypertriglyceridemia -The group agreed that SCD is a major cause of mortality following post MI and current measures available for prevention are not adequate.
-Since n-3 acid ethyl esters (90%) of EPA & DHA has antiarrhythemic action, which may be one of the important factors to consider its use in post MI cases at a dose of 1 g per day and can be started immediately after MI and continued for at least 3e4 years.
-n-3 acid ethyl esters (90%) can be tried in sub-groups of post MI patients such as those with anterior wall infarct who are more prone for SCD, with a large infarct, at risk of developing arrhythmias or are candidates for ICD but cannot afford it, with low ejection fraction, diabetics, in patients with recurrent MI and in post MI patients with moderate hypertriglyceridemia (150e250 mg/dL) who usually do not require a specific triglyceride lowering therapy.
-The group agreed that the recommendation of ESC/EAS regarding the use of omega-3 fatty acid was strong enough with class IIa & level of evidence B & to be considered for use in the management of hypertriglyceridemia in Indian patients at a dose of 2e4 g per day as per AHA recommendation). It can be used in cases of severe hypertriglyceridemia (>500 mg/dL), in difficult to manage cases or in cases where patients cannot tolerate fibrates.
Summary
SCD is responsible for 10e35% of post MI deaths. Management is challenging and existing therapies are inadequate, costly or not widely available. Highly purified & concentrated omega-3 ethyl esters (90%) of EPA (460 mg) & DHA (380 mg) has clinically proven benefits in improving post MI outcomes (significant 15% risk reduction for all-cause mortality, 20% risk reduction for CVD and 45% risk reduction in SCD in GISSI-Prevenzione trial) and in reducing hypertriglyceridemia, and hence, represent an interesting option adding to the treatment armamentarium in the secondary prevention after MI based on its anti-arrhythmogenic effects and also in reducing hypertriglyceridemia.
Disclaimer
This consensus document has been developed to be of assistance to cardiologists and consulting physicians by providing guidance and information on the use of omega-3 ethyl esters in the management of hypertriglyceridemia and in patient's post MI. The recommendations mentioned should not be considered inclusive of all proper approaches or methods, or exclusive of others. The recommendations given here does not guarantee any specific outcome, nor do they establish a standard of care and hence are not intended to dictate the treatment of a particular patient. The physician's must rely on their own experience and knowledge to make diagnoses, to determine dosages and the best treatment for each individual patient and to take all appropriate safety precautions. 24 Sadovsky et al, 25 Maki et al, 26 Davidson et al, 27 Durrington et al. 28 Fig . 2 e Risk ratio seen in various cardiovascular outcomes following supplementation with u-3 PUFA versus placebo. Data adapted from Bucher HC et al.
The authors or contributors do not assume any liability for any injury and/or damage to persons or property from any use or operation of any methods, products, instructions, nor ideas contained in the material herein.
For contraindications, warnings, precautions, etc., please look into the detailed "prescribing information."
